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CHAPTER 1 
INSTALLATION AND OPERATION 


Section 1. Components of the Tailtwister - D 


General Description 


The Tailtwister - D rotator system consists of an 
extra heavy duty rotator and the new DCU-1"Path- 
finder" digital control unit. The rotator is designed 
to be mounted on a plate inside a communications 
tower, and is attached to a vertical steel antenna 
mast. This is the recommended mounting method. 
The DCU-1 control unit must be installed indoors 
and connected to the rotator by an 8 conductor 
cable. 


The DCU-1 "Pathfinder" digital control: unit fea- 
tures 6 memory presets, automatic brake delay (8 
seconds), automatic motor slowdown (last 5 
degrees), automatic motor control on startup, 
programmable center of rotation, full circle analog 
display of current and target bearings, digital dis- 
play of current and target bearings, automatic dis- 
play blanking of target bearings ( 30 seconds ), 
automatic display blanking (30 minutes), RS-232 
control with pass-through, and an 8 pin socket for 
the control cable. 


The Tailtwister rotator features low temperature 
operation (-30 deg. F/ -34 deg. C), a weatherproof 
AMP connector with gold-plated contacts, an im- 
proved high-strength steel drive gear, RF beads on 
the potentiometer lines, wedge brake, and safe 26 
volt operation. 


The rotator unit must be connected to the control 
unit with an 8-wire cable. You may assemble your 


own cable from the information supplied in this . 


manual, or you may purchase pre-assembled cables 
from a dealer. 


1-1 


The Tailtwister-D rotator system consists of the 
following main components: 


P/N 5137701 T2X Rotator Assembly 

P/N 870804 DCU-1 Control Unit Assembly (120 VAC) 
P/N 870842 | DCU-1 Assembly Control Unit (220 VAC) 
P/N 870843 Parts Pack Connectors (220 VAC) 

P/N 870598 Parts Pack, Connectors (120 VAC) 

P/N 5142210 = Parts Pack, Mounting Hardware 


It is recommended that you use this rotator system 
with compatible antennas and towers. For ex- 
ample, the maximum antenna size for this system 
is 20 sq. ft. (1.86 sq. m). Therefore, if you anticipate 
using antennas near this limit, the tower system 
should also be rated for wind areas of this mag- 
nitude. If you are considering antennas with long 
booms and/or long elements, do not exceed the 
Effective Moment specification of 3400 ft. Ib. 
(470 Kg. m.). EM is defined as the antenna turning 
radius times weight. Antennas with long booms 
and elements have much more angular momentum 
and exert more torque on rotator systems than 
antennas with shorter booms and equal areas. 


Options: 


The optional heavy-duty lower mast support kit 
must be used if you elect to use a mast mount (see 
Figures 5 and 9). The part number for this kit is 
5146710. When using the lower mast support, the 
antenna size is restricted to 10 square feet of wind 
area. The "inside tower mount" configuration is 
recommended (see Figure 3). 


Section 2. Specifications 


Maximum Cable Resistances: — 
Pins 1 and 2. se See 


Macmun Antenna Size: 
Inside Tower Mount: 


- Outside Tower Mount: _ 
_ Wind Surface Area.......... 
ae ‘Moment... He 
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DCU-1 Digital Control Unit: 


Size 8.5" x 4.3" x 9.0" (WxHxD) 
(21.6 x 11.0 x 22.8 cm) 
Control Unit Display: 
Type Gas Plasma, Amber filter 
Scale 5 degree (Analog), 1 degree (Digital) 
Blanking Target Bearing (30 seconds) 
Total (30 minutes after no activity) 
Display Life 30,000 to 40,000 hours 
Memory Presets 6, independently programmable 
Rotation Center User selectable, 0 - 360 degrees 
Brake Delay 8 seconds, fixed 
Automatic Motor Control — -momentary reverse direction on startup 
-automatic stop if no rotator movement detected in 8 seconds 
-motor pulse (half-cycle)on last 5 degrees before stop, 
Front Panel Controls 1 Knob ( 24 pos. digital encoder) 
- sets target bearing 
- sets center of rotation in calibrate mode 
6 Memory Preset (pushbuttons) 
1 Start Rotation (pushbutton) 
-also starts EPC (calibration) 
1 Stop Rotation (pushbutton) 
1 Display (pushbutton) 
- turns on display after blanking 
- enters calibration mode 
Rear Panel Items 1 8-pin socket (rotor cable) 


1 RS-232 Host (DB9F) 

] RS-232 Ext. (DB9M) 

1 ground terminal (1/4"-20) 
1 fuse holder 

1 Power Cord, 3 wire 


8 PIN SOCKET 


FUSE HOLDER 


n =m 


(0) g055 


ROTATE 


Oro 


START STOP DISPLAY 


O 
O 
>O 
£6) 
5O 
°O 


RS-232 HOST 


GROUND RS-292 EXT 
TERMINAL CORD 
SSA 
Figure 1 Figure 2 
Front View Back View 
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Section 3. Precautions 


Towers and antennas require caution during erec- 
tion and placement! Extreme care must be taken 
during erection so that metal tower and antenna 
parts DO NOT contact power lines, even if the 


parts slip, rotate, retract, fall or fracture! 


Antenna position mechanisms (towers and 
rotators) must be placed so that if they fail, the parts 
of the antenna system cannot contact power lines, 
be a hazard to individuals, or endanger property. 


Metal towers must be grounded properly at the 
tower location before the tower is erected. This is 
to minimize electrical hazard and the possibility of 
lightning damage. DO NOT bury bare aluminum 
wires or stakes in the ground. Use copper or cop- 
per-clad ground stakes. The service entrance 
ground should be checked. The household con- 
venience outlet should be the 3-prong type 
(grounded back to the service entrance). 


The DCU-1 Control Unit is not weatherproof and 
must be located in a house or other protected loca- 
tion. Do not allow the ambient temperature to ex- 
ceed 130°F. Connect a ground wire to the 1/4"-20 
terminal on the back of the DCU-1. 


NOTE: This equipment has been tested and found 
to comply with the limits for a Class B digital 
device, pursuant to part 15 of the FCC Rules. 
These limits are designed to provide reasonable 
protection against harmful interference in a 
residential installation. This equipment generates, 
uses and can radiate radio frequency energy and if 
not installed and used in accordance with the in- 
structions, may cause harmful interference to radio 
communications. However, there is no guarantee 
that interference will not occur in a particular in- 
stallation. If this equipment does cause harmful 
interference to radio or television reception, which 
can be determined by turning the equipment off and 
on, the user is encouraged to try to correct the 
interference by one or more of the following 
measures: 


- Reorient or relocate the receiving antenna. 

- Increase the separation between the equiment 
and receiver. 

- Connect the equipment into an outlet on a circuit 
different from that to which the receiver is 
connected. 

- Consult the dealer or an experienced radio/TV 
technician for help. 


The Tailtwister-D rotator system has been caref: ully 
designed and manufactured to give many years of 
trouble-free service when carefully and profes- 
sionally installed. It consists of the strongest and 
best commercially available components. This 
product is manufactured in the U.S.A. 


Section 4. Installation Preparations 


Types of installations: 


There are three general types of rotator installations 
(see Figures 3, 4, and 5 ). 


1. The recommended installation is an "inside" 
tower mount with a thrust bearing or bushing to 
provide vertical and horizontal support. The 
thrust bearing should mount on the top surface 
of the tower and should fit the size of mast you 
are using. 


The rotator shelf should be at least three (3) feet 
below the thrust bearing. If a single antenna is 
mounted on the mast, it should be no more than one 
(1) foot above the thrust bearing. The thrust bear- 
ing should be of commercial manufacture and 
should properly fit the tower that it is attached to. 
If your installation follows these guidelines, this 
rotator system will easily handle an antenna system 
of 20 sq. ft. wind area or EM of 3400 ft. 1b. 


ANTENNA OR BEAM-NOT TO EXCEED » 
20.0 SQ. FT. (1.86m’) WIND SURFACE 
a 
AREA LOAD N 
oe 
Re: 
we 
id : 
- 
- 
ANTENNA COAXIAL CABLE; 
LOOP TO PERMIT FULL 360° 
ROTATION OF BEAM WRGGT BEARING 
(DO NOT USE BELDEN 9913) 
8-WIRE CONTROL CABLE == 
1 in WZ 
>< 
7 
—E ssh TAILTWISTER 
BASE PLATE 
(PART OF TOWER) 


Figure 3 
Rotator Mounted Inside 


2. An "outside" tower mount may be used when the 
rotator unit will not fit within the tower, or there 
is no rotator shelf provided. In this installation, 
the rotor mounts on a flat plate at the top of the 
tower. There is no thrust bearing. 


BEAM NOT TO EXCEED 10 SQUARE FEET. 
(.93 m?) WIND SURFACE AREA LOAD 


BEAM TO TOP OF ROTATOR 
NOT TO EXCEED 6INCHES —~ 
“ 


! 


COAXIAL CABLE- 
LOOP TO PERMIT FULL 
360° ROTATION OF BEAM 


(DO NOT USE BELDEN 9913) 


™SS 


In this application, itis extremely important that the 
antenna is mounted no more than six (6) inches 
above the top of the rotator. If these guidelines are 
followed, the rotator system will easily handle a 
single antenna with a 10 sq. ft. wind area or EM of 
1500 ft. Ib. 


a 


~~ 
aoe 
N 
a 
TAILTWISTER 
8-WIRE CONTROL CABLE 


Figure 4 
Rotator Mounted on Tower Top Plate 
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3.A telescoping or other type mast may also be 
used. This installation requires the optional 
"Heavy Duty Lower Mast Support Kit". In this 
application, it is extremely important that the 
antenna is mounted no more than six (6) inches 
above the top of the rotator. 


BEAM TO TOP OF ROTATOR 
NOT TO EXCEED 6 INCHES 


If these guidelines are followed, the rotator system 
will easily handle a single antenna with a 10 sq. ft. 
wind area or EM of 1500 ft. lb. Ensure that the mast 
is also rated for this load! 


There are variations of mounting which fall 
generally into one of the above categories. For 
example, the rotator may be mounted much lower 
in the tower than described. In this case, more than 
one mast bearing may be required. 


oj ~~ 
sts, 
Y 
i 


BEAM NOT TO EXCEED 10 SQUARE 
FEET(0.93 m?) WIND SURFACE AREA 


a 
TAILTWISTER ROTATOR COAXIAL CABLE; 
LOOP TO PERMIT FULL 360° 
ROTATION OF BEAM 
: (DO NOT USE BELDEN 9913) 
LOWER MAST SUPPORT e™ ; ) 
PN 51467-10 ONLY a 
Ih) 
ae 8-WIRE CONTROL CABLE 
J] a 
= 
CA 


APPROPRIATE GUY WIRES 


\ 
>, 
——T7 


%; 
/ II SS 


Figure 5 
Pole Mounted Rotator 
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Precautions 


1. Unbalanced weight: Weight should be as close- 
ly balanced as possible. Unbalanced weight in an 
antenna creates a bending moment of force 
which is concentrated on the mast at the point 
where it is clamped to the rotator. 


. Wind Pressure: Balanced wind pressure 
against the antenna system produces a bending 
force on the mast which can cause the same 
stresses as unbalanced weight. To minimize 
these forces, a thrust bearing should be used 
where possible, the antenna should be as close to 
the top of the tower as possible and the rotator 
shelf should be as low as possible. 
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3. Unbalanced Wind: If the antenna has unequal 


wind areas and element spacings on each side of 
the mast attachment point, it could produce 
torque on the support mast. This is similar to the 
principle of a weather vane. If the unbalance is 
high enough or the wind velocity is high enough, 
this could prevent rotation or could damage the 
limit switches. To minimize this effect, the an- 
tenna should be designed for minimum mast 
torque or "torque compensators" added to 
produce minimum mast torque. 


4. Mast Binding: If the antenna support mast 


binds within the tower due to ice accumulation 
or other reasons, this could prevent rotation. 


5. Extreme Cold: If the ambient temperature is at 


or below -30 degrees F, this could prevent rota- 
tion. If no movement is detected within 8 
seconds of pressing "START", then the rotator 
will stop. 


Section 5. Wiring and Check-Out 


Wiring and Check-Out en a. eee 


1. Determine the length of control cable required # shorts between terminals or grounded leads 
and find the wire gauge (size) required from #% may damage the rotator. Check the 
Table 1. 


| numbered pins on each connector with an 
Maximum Gaugefor Gaugefor it. Olsmameter! Pin 1 is connected fo pin Let. 
Length Terminals1&2  Terminals3-8 "*"*"*"** Taaeneebesaess DuDatuaseascceuscensseuasessneeess a 
125” (38 m) #18(1.19mm)  #20(.97 mm) 3. Temporarily attach the 6 screws, 5/16"- 18 x 
200° (61 m) #16(1.42mm) #18 (1.19 mm) 1 5/8", to the bottom of the rotor unit. These will 
300° (91 m) #14(1.75mm) #16 (1.42 mm) be used to support the rotator during bench-test- 
Recommended Cables ing. 
Belden 8448 
Belden 
Twos? FABLE 1 4. With the rotator sitting in the upright position 
and connected to the control unit by the 8-wire 
NOTE: The specifications call for heavier gauge cable, plug the control unit power cord into a 
wire in two locations. Leads #1 and #2 must be receptacle. At this time, the rotator brake wedge 
heavier gauge and less total lead resistance. may momentarily release and re-engage. This is 
normal. 


2. Assemble the rotator cable as shown in Figure 6, 
or purchase a pre-assembled cable. 


9 PIN CONNECTOR 
FOR ROTATOR END 
OF CONTROL CABLE 
8 PIN CONNECTOR 
ae FOR CONTROL CONSOLE 
END OF CONTROL CABLE 


‘OEO: 


(WIRE SIDE VIEW) (SOLDER SIDE VIEW) 
375" 

BLACK PIN1 BLACK PIN1 
WHITE PIN2 WHITE PIN2 
GREEN PIN3 GREEN  PIN3 
BLUE PIN4 BLUE _ PIN4 
ORANGE PIN5 ORANGE PINS 
YELLOW PING YELLOW PING 
BROWN PIN7 BROWN PIN7 
RED PIN Peet ae RED PINS 

BELDEN 8448 

BELDEN 9405 

IEWC #8612 

Figure 6 


Control Cable Connector Attachments 
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5. The DCU-1 display should look similar to the 
display shown in Figure 7. The numeric display 
in the lower left corner indicates the current 
bearing of your rotator. The numeric display in 
the lower right corner indicates the target bear- 
ing. If both displays read a steady "000", discon- 
nect your control cable and check the cable 
wiring with an ohmmeter. 


NOTE: After approximately 30 to 45 seconds of 
inactivity, the target digital and analog displays will 
blank (disappear). After 30 minutes of inactivity, 
the entire display will blank. Push the "DIS- 
PLAY" button to return normal display. 


6. If the current bearing display shows a number 
between "001" and "359", then proceed. Twist 
the knob marked with the two (2) arrows " op)". 
The target bearing display should change along 
with the inner circle tick mark. Using the knob, 
select a target bearing at least 30 degrees from 
the current bearing. Push the "START" button. 
The brake in the rotator should release, the 
rotator will turn a few degrees in the opposite 
direction, reverse direction, then turn to the tar- 
get bearing. During the last 5 degrees, the rotator 
will slow down to half speed, then stop on or 
close to the target bearing. The brake solenoid 
will "hum" for 8 seconds, then the brake will 
engage. During rotation, the outer circle tick 
mark will move to the new bearing. 


7. You may wish to repeat step 6 to confirm operation 
over a wide range of bearings. If the "STOP" button 
is depressed during rotation, rotation will stop and the 
brake will engage 8 seconds later. If the operation is 
consistent, proceed to the next step. 


8. Decide on the mechanical center of rotation at 


this time. For example, if you would like to 
rotate from East to West through South, then 
South (180 degrees) is your center of rotation. 
The center of rotation can be selected as any 
bearing between "000" and "359", Press "DIS- 
PLAY" and hold until the letters "CAL" appear 
in the center of the display. The rotator should 
automatically turn to the mechanical center of 
rotation. When it has reached this position, the 
letters "SET" should appear in the center of the 
display. Twist the knob until the desired center 
of rotation is displayed in the lower right corner. 


Press the "START" button and hold until the 
rotator starts to turn. The rotator will automat- 
ically find both limit switches and set up the 
calibration for the center of rotation you selected. 
During this time, the letters "EPC" will be dis- 
played for "End Point Calibration". When this 
process is finished, the "EPC" will disappear, 
and the rotator is ready for use. If you wish, you 
may re-calibrate the rotator system at any time. 


. You may set the memory presets at this time or 


at any time after the rotator system has been 
installed. To store a bearing into a memory 
location, select a target bearing with the knob 
then press and hold the appropriate memory 
location button until the letters "PRE" lights 
up. You may use previously stored memory 
presets and the knob to select new bearings. 


10. Rotate the system to the center of rotation. You 


are now ready to install the rotator system in 
your tower or on your mast. 


TARGET DCU. Control Unit 


BEARING m 
TICK MARK-——————_________} | 


CURRENT 


= 
huy-qjaim. 
Z by Telex CURRENT 
KY BEARING 
TICK MARK 
E 


TARGET 


BEARING» /] 4 i} s Hi Hy} 'y ¢1— BEARING 


Section 6. Installing the Rotator 


Installing the Rotator 
Inside tower mount: 


The rotator is mounted inside a tower, see Figure 3 
and 8, to the flat tower plate by means of six (6) 
bolts furnished in the hardware kit. Use the follow- 
ing procedure: 


1. Position the rotator in the tower directly under 
the thrust bearing. The tower plate must be cut 
out to allow the connecting 8-wire cable with 
connector to pass through the plate. Ifa new hole 
must be made, use the template in the back of 
this manual. 


160 
ae 
[a 
a 


136(5PLACES) / P 


| 
137 (5 PLACES) 
| 


TOWER LEG 


| 
| 
| 
' 
a 
1 
Item = | 
No. 


Description 
136 Nut, hex, 5/16"-18, stainless steel 
137 Lockwasher, 5/16", split, stainless steel 
140 Bolt, 5/16"-18 x 1 5/8", hex head, stainless steel 
160 Plate, Mast Clamp 
161 U-Bolt, 5/16"-18 x 3 1/4" x 4" 
162 Bolt, 5/16"-18 x 3 1/2", hex head, stainless steel 


2. Attach the rotator to the tower plate by means of 
six (6) bolts and lockwashers (see Figures 3 and 
8). The flat tower plate must be drilled in six (6) 
places using the template provided with this 
manual unless the tower plate is already properly 
drilled. Tighten the six (6) bolts. 


TOWER LEG 


TOWER 
MOUNTING PLATE 


i ~~ 137 (6 PLACES) 
140 (6 PLACES) 


Figure § 
Rotator Mounting in a Tower 
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3. Attach the control cable to the rotator connector 


as before. Using the DCU-1 control unit, turn the 
rotator and observe rotator movement. If every- 
thing works properly, secure the cable to the 
tower using proper strain-relief techniques. 


4. Assemble the mast to the rotator using the U- 


bolts, nuts, lockwashers, and clamp plate as 
shown in Figure 8. Apply a coating of heavy- 
duty motor oil or grease to the threads of the 
stainless steel bolts and U-bolts to prevent seiz- 
ing. Do not tighten at this time. 


5. Center the mast within the tower thrust bearing and 


secure the thrust bearing to the mast. Turn the mast 
by hand to check for binding within the tower. Adjust 
the thrust bearing if required. If no binding occurs, 
then tighten the rotator U-bolts to secure the mast to 
the rotator. Install and tighten the center mast bolt at 
this time. See Figure 8. 


eee er 


6. Turn the rotator using the DCU-1 control. Observe 


mast movement throughout full 360 degree rotation. 


If any binding occurs, reposition the rotator on the 


flat plate and retighten the mounting bolts. 


CAUTION: 
Do not use masts with an O.D. less than 17/8" 
with a thrust bearing! It is important that 
the rotator does not try to turn the mast 


7. Position the rotator to the center of rotation using the 
DCU-1 control unit. Attach the directional antenna 
so that it points the same direction. The coaxial cable 
should be attached to the mast and tower so that the 
rotator can freely move in both directions to the ends 
of rotation. The coaxial cable should be flexible 
enough to permit rotation without damage. Do NOT 
use Belden 9913 cable in this rotation loop! 


Outside Tower: 

The rotator is mounted to the top surface of a tower, 
see Figure 4, by means of six (6) bolts furnished in 
the hardware kit. Use the following procedure: 


— 


. Position the rotator on the top surface of the 
tower or other support structure and attach by 
means of six (6) bolts and lockwashers. The top 
of the tower must be cut out to allow the connect- 
ing 8-wire cable with connector to pass through 
the plate. If a new hole must be made, use the 
template in the back of this manual. Tighten the 
six (6) bolts. 


2. Attach the control cable to the rotator connector 
as before. Using the DCU-1 control unit, turn the 
rotator and observe rotator movement. If every- 
thing works properly, secure the cable to the 
tower using proper strain-relief techniques. 


w 


. Assemble the mast to the rotator using the U- 
bolts, nuts, lockwashers, and clamp plate as 
shown in Figure 4. Apply a coating of heavy- 
duty motor oil or grease to the threads of the 
stainless steel bolts and U-bolts to prevent seiz- 
ing. Tighten all bolts securely. 


4, Position the rotator to the center of rotation using 
the DCU-1 control unit. Attach the directional 
antenna so that it points the same direction. The 
coaxial cable should be attached to the mast and 
tower so that the rotator can freely move in both 
directions to the ends of rotation. The coaxial 
cable should be flexible enough to permit rota- 
tion without damage. Do NOT use Belden 9913 
cable in this rotation loop! 


=| operation with the bell-shaped housing 
* pointing straight up. Do not mount this unit 


a either horizontally or upside down. 


3 This rotator is designed for vertical 
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Mast mount: 


The rotator is mounted to a vertical mast, see 
Figures 5 and 9, by means of four (4) bolts and the 
optional lower mast support, P/N 5146710. Use 
the following procedure: 


— 


. Attach the rotator to the lower mast support by 
means of four (4) bolts, nuts and lockwashers. 
Tighten the four (4) bolts. Attach this assembly 
to the top of the mast as shown in Figure 5. 
Tighten all bolts securely. 


2. Attach the control cable to the rotator connector 
as before. Using the DCU-1 control unit, turn the 
rotator and observe rotator movement. If every- 
thing works properly, secure the cable to the 
mast using proper strain-relief techniques. 


w 


. Assemble the top mast to the rotator using the 
U-bolts, nuts, lockwashers, and clamp plate as 
shown in Figure 8. Apply a coating of heavy- 
duty motor oil or grease to the threads of the 
stainless steel bolts and U-bolts to prevent seiz- 
ing. Tighten all bolts securely. 


4. Position the rotator to the center of rotation using 
the DCU-1 control unit. Attach the directional 
antenna so that it points the same direction. The 
coaxial cable should be attached to the mast and 
tower So that the rotator can freely move in both 
directions to the ends of rotation. The coaxial 
cable should be flexible enough to permit rota- 
tion without damage. Do NOT use Belden 9913 
cable in this rotation loop! 


NOTE: Belden 9913 Coax has a solid center con- 
ductor and an air-space dielectric. It is not flexible 
enough to use in a rotation loop. 


Section 7. Optional Accessory Kits 


Optional Heavy-Duty Lower Mast Support Kit gpsessascscsrsccaseepesarszseassscsssascceserrressrrssszse: 3 
PN 5146710 : CAUTION: iH 


ain ; :; When the rotator is installed using the lower i 
This kit contains a heavy-duty lower mast support mast support kit, the antenna size must be! 
and the necessary hardware to facilitate mounting = restricted to 10 square feet (0.93 sq. m.) of !! 


the rotator on a mast. zi wind surface area. i 
IsBEDEELUSBADSEDUGE Ses ans SEBEEE SES RSSEETEEEET ESE SETTER EEE S Al 
Item Part 

: i No. No. Description 
I | *1 107632061 Screw, #6-32 x 3/8", round head ...2 
*2 5033900 = Cover, terminal..........sssscscesssssssseses ni 
*3 5091400 = Grommet nsec cccescssccsesseecsensccsess d 
4 5142400 _— Bolt, 5/16"-18 x 4", hex head, ss...1 
5142602 = Support, lower mast .........ccscsssesesees 1 
6 5142700 ~—U-Bollt, 5/16"-18 x 3 1/4" x 4".....2 
T 5142800 = Clamp, lower mast ........ccssccssesesseses 1 
8 555747 Nut, 5/16"-18, hex, 88.....ccssecsesceee 5 
9 564792 Lockwasher, 5/16", split, ss .......... 5 


* NOT USED IN THIS APPLICATION 


9 (5 PLACES) 5 6 
8 (5 PLACES) 4 
- — —=—— 6 
§--4-- ee] f 
--}- Cl | 
ch 
(4 PLACES) 
< a BOLTS, (5/16 "-18 x 1 5/8"), 
“J AND 5/1 6"(303D and 303D-2 only) 
LOCKWASHERS THAT 
CAME WITH THE ROTATOR 


7 ~wrecontrotcaste PN 5149600 


1 Item numbers reflect this drawing only. 


Figure 9 
Rotator Mounting with (optional) Lower Mast Support 
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Section 8. Operation of DCU-1 Control Unit 


Operation of DCU-1 Control Unit 


Precautions: 

1.Thermal Protection: If the rotator fails to turn 
after 4 or 5 minutes of continuous operation, the 
thermal switch has come into play. This protec- 
tive device in the transformer assembly automat- 
ically shuts off sower if the transformer becomes 
too hot. It will automatically reset after ap- 
proximately 10 minutes. 


2. Display Protection: The gas-plasma display will 
be turned off during periods of inactivity to 
extend its useful life. After approximately 30 to 
45 seconds of inactivity, the target digital and 
analog displays will blank (disappear). After 30 
minutes of inactivity, the entire display will 
blank. Push the "DISPLAY" button to return 
normal display. 


3. Brake Wedge Protection: The brake wedge will 
only engage after waiting eight seconds after 
removing power from the motor. This allows 
large antenna systems to coast to a complete stop 
before engaging the brake. Even if the "STOP" 
button is pressed, the system will still wait eight 
(8) seconds before dropping the brake. The 
brake will immediately engage if AC power is 
disconnected from the control unit. 


Normal Operation 


The numeric display in the lower left comer and the 
outer circle tick mark always indicates the current 
bearing of your rotator. The numeric display in the 
lower right corner and the inner circle tick mark 
indicates the target bearing. This display is also 
used during calibration to select the center of rota- 
tion. The center alpha-numeric display is used 
during the calibrate routine and to indicate memory 
preset selections. The tick marks may fluctuate be- 
tween two marks if the rotator is moving in the wind 
and the digital bearing ends with "2" or "7", 


To move the rotator to a new bearing, either the 
knob, memory presets, or a combination of these 
may be used to select the new bearing. To start 
rotation to this new bearing, press "START". The 
brake in the rotator will release, the rotator will turn 
a few degrees in the opposite direction, reverse 
direction, then turn to the target bearing. During the 
last 5 degrees, the rotator will slow down to half 
speed, then stop on or close to the target bearing. 
The brake solenoid will stay on for 8 seconds, then 
the brake will engage. During rotation, the outer 
circle tick mark will move to the new bearing. 


If the "STOP" button is pressed during rotation, 


rotation will stop and the brake will engage 8 


pee es CAUTION: z seconds later. 


:} Do not reverse rotation direction during ! og ; 

: sere ; To store a bearing into a memory location, select a 
: rotation! This will cause the system to hang §: . ‘ 
With the brake released. Pressing "STOP" target bearing with the knob then press and hold the 
tee Ce recat e reneraney ‘| appropriate memory location button until the letters 


Eee Ue SFU  scatuasnninmmantee "PRE" light up. These pre-sets are stored in non- 


volatile memory and will stay in memory even if 
the unit loses power. You may use previously 
stored memory presets and the knob to select new 
bearings to store. 


NOTE: The rotator may end up a few degrees off 
the desired target bearing. This is because the brake 
wedge locks into place every six (6) degrees. This 
should not cause any problems in most HF and 
VHF installations. 


Computer Operation 


The DCU-1 may be controlled from your computer 
via a RS-232 cable connection. The rear panel has 
two (2) RS-232 connectors. The connector marked 
“HOST" is a DB9 female connector and should be 
directly connected to the host computer. Do not use 
a null-modem connection. The connector marked 
"EXT" is a DB9 male connector and should be 
connected to other ham equipment such as a 
modem, TNC, or radio interface unit. If the "EXT" 
connector is not attached to other equipment, it 
should be terminated with the supplied plug. The 
supplied termination plug shorts DTR,DSR and 
DCD (Pins 4, 6, 1) together and RTS and CTS (Pins 
7 and 8) together. 


The cable which is attached to the computer and to 
the DCU-1 should have a DB9 male connector at 
one end and either a DB9 female or DB25 female 
connector at the other end. The connections should 
be straight through, e.g. pin 1 to pin 1, pin 2 to pin 
2, etc if both ends have 9 pin connectors. If aDB25 
female connector is used to attach to the computer’ s 
COM1 or COM2 port, use the wiring guide shown 
in Figure 10. You may also purchase a pre - 
assembled cable from Hy-Gain to connect your 
computer to the DCU-1. Order either DCU-9P or 
DCU-25P cable assemblies. 


Signal Name DB9 pin DB25 pin 
Data Carrier Detect 1 8 
Receive Data 2 3 
Transmit Data 3 2 
Data Terminal Ready 4 20 
Signal Ground ) a) 
Data Set Ready 6 6 
Request to Send 7 4 
Clear to Send 8 5 
Ring Indicator 9 22 
Figure 10 
Wiring Guide 
Command: Result: 
AP1**#; Sets Target Bearing in DCU-1 


(***is a three digit number between 000 and 359) 


AMI1; 


Starts Rotation to Target Bearing 


Resets system after any previous command 


Figure 11 
Command Set 
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A sample BASIC program is shown in Figure 12 
which can be used to control operation of the 
DCU-1. Other software vendors may also include 
the ability to directly control the DCU-1 from 
within a logging or rig control program. 


The commands are similar to those used by Ken- 
wood in controlling radio operations. A summary 
of unique commands is shown in Figure 11. The 
COM port should be used at 4800 baud with No 


parity, 8 data bits, 1 stop bit and ASCII mode. This 
is usually shown as "4800,N,8,1,ASC". 


10 CLS 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
INPUT 
CLS 


20 INPUT ” Choose. either COM1 or COM2: 


After a command is sent to the DCU-1, all other 
motor and brake operation is automatic. There are 
no provisions at this time to send current bearing 
information back to the computer. 


You may wish to check with our Customer Service 
Dept. from time to time in order to obtain the latest 
firmware upgrades. 


HY-GAIN DCU-1 ROTATOR CONTROL" 


REV. 1.5 12-02-94" 


Press ’Enter’ to continue: "2s 


(Enter 1 or 2) ",CcOMPT 


IF COMPT < 1.5 THEN 30 ELSE 40 
30 OPEN "COM1:4800,N,8,1,ASC" for output AS #1 


PRINT #1,";" 
PRINT" « 


PRINT " Opening COM1 at 4800 baud " 


PRINT * * 


INPUT " Press ’Enter’ to continue: ",Z$ 


GOTO 60 


40 OPEN "COM2:4800,N,8,1,ASC" FOR OUTPUT AS #1 


PRINT §1,%;" 
PRINT " #& 


PRINT " Opening COM2 at 4800 baud " 
w 


PRINT " 


INPUT " Press ‘Enter’ to continue: ",2Z$ 


GOTO 60 
50 PRINT 
PRINT 
PRINT 
INPUT 
60 CLS 
PRINT #1,";" 
a w 
" 
un 


PRINT 
PRINT 
PRINT 


ERROR ~ Enter Destination between 0 and 359 degrees " 
n 


Press ‘Enter’ to continue: "%,2$ 


North = 0, East = 90, South = 180, West = 270, ... ™ 
Enter ‘999’ to exit program * 


INPUT " Enter Destination Bearing ( 0 ~- 2359 ): ",DEST 


IF DEST >= 999 THEN 500 
IF DEST < 0 THEN 50 
IF DEST > 360.5 THEN 50 


IF DEST > 359.5 AND DEST < 360.5 THEN DEST = 9 


PRINT " & 


PRINT " Destination Bearing = ";DEST;" Degrees " 


DEST=DEST+1000 


PRINT #1, USING "AP####;";DEST 
« 


100 PRINT " 


INPUT “ Press ‘Enter’ to execute rotation: "2S 


PRINT #1,"%;"% 

PRINT #1,"AM1;" 
PRINT " ROTATING !" 
PRINT ™ * 


PRINT " Wait for brake to engage before entering new destination." 
u 


PRINT " 


INPUT " Press ‘Enter’ to continue: ",Z$ 


GOTO 60 
500 CLOSE #1 
END 


Figure 12 
Sample Program 


Section 9. Troubleshooting 


Troubleshooting 


CAUTION: This unit has been thoroughly tested The DCU-1 control box is designed to be used 
and cycled before shipment. Follow the connector ONLY with Hy-Gain HAM-IV and T2X rotator 
wiring carefully between the rotator and the DCU-1 systems. Do not try to use this control on other 
control box. Pin #1 must attach to Pin #1, etc... systems! 

Incorrect wiring will burn out the rotator poten- 

tiometer and void the warranty. 


Problem Possible Cause 


Antenna Bearing doesn’t match display Mast slipped in rotator clamp 
Antenna slipped on mast 
DCU-1 Calibration not performed 


Current Bearing changes randomly Potentiometer broken or burned-up 
or does no change at all Shorts or opens in control cable 
Extremely high RF field near rotator 
DCU-1 MPU or A/D failure 
Tower or DCU-1 not grounded 


Antenna Bearing changes by itself Brake wedge failure 
DCU-1 MPU failure 


Current Bearing changes +/- less than 3 degrees Antenna rocking in high winds 
Potentiometer dirty or poor connection 
High RF field near rotator 
Long (200’) control cable 


Rotator unable to reach target bearing Temperature less than -30 degrees F 
Broken teeth in gears 
Shorts or opens in control cable 
Thermal cut-out in power transformer 
Mast binding in tower 
Old motor-start capacitor 
High winds, high wind area 
Control cable wire size too small 
DCU-1 MPU failure 


Rotator slow to reach target bearing Temperature between -30 and 0 degrees F 
Broken teeth in gears 
Mast binding in tower 
Old motor-start capacitor 
High winds, high wind area 


Table 2 
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Ground Wires 


Most operational difficulties with rotators are trace- 
able to broken, shorted, grounded or miswired con- 
trol cables. Time spent on assembling, routing and 
protecting the control cable will lead to a long 
trouble-free rotator life. 


Unintentional grounds on cable leads can burn out 
the line fuse in the DCU-1 control box, the A/D IC, 
or the potentiometer in the rotator. If pin #3 or pin 
#7 is grounded, it shorts out part of the poten- 
tiometer so that as rotation progresses to the other 
end, the full DC voltage is applied across a decreas- 
ing portion until current becomes so high that the 
potentiometer burns out. Note also that any 
grounds may put an overload on the power trans- 
former which could cause the line fuse to blow. 


Antenna Motion 


Frequently the slight motion of the antenna array 
in gusts of wind is due more to the natural flexing 
of the elements and mast than to actual play in the 
rotator mechanism. A slight amount of "play" is 
built into the rotator to avoid binding due to en- 
vironmental changes. 


If the antenna actually rotates in high winds, this is 
usually just the mast slipping in the rotator or the 
antenna slipping on the mast. For large antennas, it 
is often necessary to drill a 5/16" hole through the 
rotator clamping plate and mast and pin them 
together with the bolt provided. Also, if possible, 
pin the antenna to the mast with appropriate 
hardware. If slipping is suspected, return the rotator 
to an end of rotation limit and visually check anten- 
na alignment. 
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Lack of Power 


If the antenna rotation is slow or sluggish or hard 
to start, check for proper voltages on pins #1,2,5, 
and 6 (See Table 3). If the voltages are correct, the 
130 - 156 MFD capacitor may be old. If your unit 
is more than 5 years old, try replacing this 
capacitor. Also, if your cable run is over 200 feet, 
make sure that you are using the proper wire size. 
See Table 1. For cable runs over 300 feet, you may 
wish to move the motor capacitor to the tower. This 
allows you to run only 6 wires from the control to 
the rotator, so that you can reduce wire resistance 
by doubling up wires or using fewer, heavier wires. 


If the electrical circuit is working, then check for 
mechanical problems. Look for mast binding or 
thrust bearing misalignment if you have ex- 
perienced strong winds recently. If the temperature 
is less than -30 deg. F (-34 deg. C), the rotator will 
be very sluggish or may not run at all! This is 
normal. Do not try to rotate with the DCU-1 control 
if temperatures are below -30 deg. F ! 


Checking the Control Unit Voltages NOTE: 


To check the control unit voltages, first remove the You have 8 seconds after pressing "START" to make 
rotator control cable from the DCU-1 control box, each measurement. The DCU-1 checks for move- 


F : ment, and after 8 seconds without movement, it stops 
then plug the line cord into a 110 VAC outlet. feving to cowie, You tay wish tomeke-vour mele 


: : : connections with alligator clips, then press "START" 
With no connections, the front panel display should when your are ready to read the meter. 


read "180" on the current display and "000" on the 
target bearing displays. Check for the following 
voltages on the 8 pin connector: 


Press “START” (see note ) 


30 VAC 


30 VAC 


Table 3 
Checking the Rotator Resistances 


from the ground 


You may possibly avoid bringing the rotator down 
from the tower by making electrical resistance 
checks on the control cable. Disconnect the control 
cable from the control box. Check for the follow- 
ing resistances: 


+ 
a 


Approximate Resistance (ohms ) 
0.75+ cable resistance 
2.5 +cable resistance 
2.5 +cable resistance 
2.5 +cable resistance 
4.5 + cable resistance 
0 +cable resistance 
0 + cable resistance 
500 + cable resistance 
0 to 500 (0 at full CCW) 
0 to 500 (500 at full CCW) 


Description 
Brake Solenoid 
1/2 Motor Winding 
1/2 Motor Winding 
1/2 Motor Winding + switch 
Entire Motor 


Right Limit Switch 
Left Limit Switch 
Entire Pot 

Pot Arm to + End 
Pot Arm to - End 


HrPWhUPP EEE G 
1 
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Table 4 
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Section 10. Disassembly of the Rotator Unit 


DISASSEMBLY OF THE ROTATOR 


In order to service the rotator, the unit must be 
disassembled. We recommend the following pro- 
cedure: 


1. 


Z. 


Set the rotator on a flat surface. 


Remove the four (4) screws and carefully raise 
the top casting to expose the potentiometer and 
drive mechanism. 


Carefully remove upper ball bearing retaining 
ring. Keep it circular and lay it on clean paper. 


. See that the potentiometer strip is clean and not 


burned at either end and that the arm is clean at 
the point of contact. Use only fine rouge cloth 
to polish the contact arm. 


If the drive ring happens to be near the end of 
rotation, hold the unit horizontal, operate the 
Spur gear to rotate the mechanical stop on the 
drive ring away from the area of the limit 
switch. See that the mechanical stop lever 
(which is positioned between the two limit 
switches) will open each electrical contact 
before it hits the corresponding mechanical 
stop. Also, see that the stop lever has not been 
deformed and that the electrical contacts are 
clean and uncorroded. 
Rotate the top spur gear several revolutions to 
determine that the motor and its bearings are 
operating freely. Look for broken teeth in any 
of the gears. 


Lift the motor and brake mechanism out of the 
brake housing. Carefully remove the ball bear- 
ing retainer and place it on a clean piece of 
paper. 
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7. Remove the ring gear from the motor base. 


This is accomplished by first pulling up on the 
side opposite the gear train. Then raise the 
entire ring slightly upward with the side away 
from the gear train so that it will slide out from 
under the gears. 


. Examine the teeth in the brake casting. Ex- 


amine closely for evidence of broken or wom 
teeth. 


. To remove the potentiometer, remove the hex 


nuts and unsolder the leads. The mounting 
studs are integral to the motor and bell. In 
replacing the pot, be sure the connections are 
on the side which overhangs the motor. 


10. To replace the motor, first remove the pot per 


step 9, then unsolder the black motor lead from 
the solder lug, the red lead from the inside left 
limit switch lug and the blue lead from inside 
the right switch lug. The fastenings holding the 
motor on the studs may then be removed and 
the motor pulled up and out. In replacing a 
motor, be sure to see that the round hole in the 
motor is next to the limit switch. Use a double 
locknut on this stud near the limit switch to 
provide clearance for the leads. Use special 
internal/external lockwasher over the stud that 
works in the slotted hole in the motor. Be sure 
that the pinion is snug against the spur gear 
before tightening this fastener over the slot. 


SPUR GEAR ASSEMBLY 


1 


PLACE THE OPENING 
FOR ELECTRICAL LEADS TO 
THE RIGHT. 


Figure 13 
Spur Gear Assembly 
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The numbers within circles on this illustration are 
sequence-of-assembly numbers; their only func- 
tion is to indicate which part should be positioned 
on the gear shaft in a particular sequence. 


Item Numbers are used to identify a particular item 
by Part Number and Description. The Item Num- 
bers listed correspond to the Item Numbers used in 
the Rotator Parts List in the rear of the manual. 


Sequence Numbers 7, 9, and 10 (PN 5011200-1) 
are identical spur gears with rather small pinion 
gears attached to the bottom side. 


Sequence Number 6 (PN 5011100-1) is a spur gear 
with a rather long pinion gear attached to the bot- 
tom side. 


Sequence Number 3 consists of two (2) spur gears 
(PN 5010700-1) "sandwiched" together. There is 
no pinion gear on this spur gear. 


Sequence Numbers 1 and 8 are identical flat 
washers. 


The pinion gears for this application are always 
orientated on the shafts with the pinion gear side 
"down". 


When assembling the gears and their associated 
components on both shafts, follow the numerical 
sequence shown. 


equence Item Part 

No. No. Number Description 
1 111 5112000 Flatwasher 
2 113 5037900 Bushing 
3 112 5010700-1 Spur Gear 
4 110 5037800 Spacer 
5 138 §112100 —_Flatwasher, brass 
6 108 5011100-1 Gear & Pinion Assembly 
7 107 5011200-1 Gear & Pinion Assembly 
8 111 §112000 — Flatwasher 
9 107 5011200-1 Gear & Pinion Assembly 
10 107 5011200-1 Gear & Pinion Assembly 
11 109 560084 Spacer, small gear 


Section 11. Reassembly of the Rotator 


REASSEMBLY OF THE ROTATOR 


It is assumed in the following instructions that the 
brake mechanism is assembled and operative. The 
motor and gear train along with the potentiometer 
and the limit switches are likewisé assembled, 
wired and operative. 


It is not likely that the brake wedge will be exactly 
positioned in relation to the teeth in the brake 
housing to permit proper assembly unless the brake 
mechanism is retracted. For this reason, itis neces- 
Sary to operate the brake mechanism electrically 
during Step 8 of the assembly of the rotator unit. 
1. See that a small amount of low temperature, 
high quality, light weight grease is conserva- 
tively distributed around the ball bearings, ring 
gear and spur gears. Only an even film of 
grease is desirable (approximately one thimble- 
ful of grease should be used to lubricate a 
completely dry rotator). Excessive grease will 
only run out during high temperatures or cause 
power loss during low temperatures. 


Rotate the upper spur gear until the inwardly 
protruding mechanical stop on the ring gear 
touches the channel shaped stop lever. This 
action will push it far enough to the left to just 
open the left hand limit switch contact (it is 
assumed that the rotator is viewed from the side 
of the limit switch). This situation represents 
the extreme clockwise end of rotation. The 
potentiometer arm must then be rotated to 
itxtreme clockwise position against the top 
stop. 


Secure the upper bell housing upside down by 
the mast support in a vise with the open end of 
the "V" toward the bench. The boss, which 
drives the potentiometer arm that is located in 
the bottom part of the housing, will then be to 
the left of center. 
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4. Clean the inner portion of the housing and 
apply a small amount of grease to the ball race. 
Then, carefully insert one ball bearing assemb- 

"ly with the fringed rim up and against the outer 
edge of the casting. 


Grasp the operating mechanism by the flat base, 
steady the ring gear, invert the mechanism and 
lower it into the housing. In doing this, note 
that the serrated portion of the potentiometer 
arm must engage the driving boss in the hous- 
ing and that the three driving bosses on the ring 
gear must engage into the mating recesses in the 
top housing. This situation will result automat- 
ically if the previous instructions have been 
followed. 


Clean the exposed bearing race and apply a film 
of grease. Then apply the top bearing assembly 
to the race with the rim downward. 


Clean the brake housing. Lower the brake hous- 
ing into place so that the assembly holes will 
appriximately line up with the threaded holes 
in the bell housing. Do not mechanically force 
an exact alignment of these holes without 
electrically retracting the brake mechanism. 


Connect control unit pins 1 and 2 only to the 
corresponding pins on the rotator while it 
remains clamped in the vise. Momentarily 
operate the "Brake Release”. This will permit 
the brake housing to freely rotate the exact 
alignment of the holes. With the brake 
retracted, secure the upper mast support (bell) 
to the lower brake housing. Tighten finger tight. 
With the brake retracted, tighten all four (4) 
bolts in an alternate pattern to approximately 85 
inch-pounds of torque. Recheck the brake to 
make sure that it operates freely. 


It is suggested that all eight wires be connected 
from the control box while the rotator is still on 
the bench and that its complete operation be 
checked. 


ITEM 


Section 12. T2X Rotator Replacement Parts 


PART 
NO. 
5137701 
5136201 
5136301 
5033501 


5011300 


5136401 
5011200 
5011100 
560084 

5037800 
5112000 
5010700 
5037900 


"5136101 


5037000 
5012200 
5137600 
5023100 
5009900 
5010401 
5010500 
5010600 
5028204 
5011400 
5009800 
380626 
350885 
5151401 
5011700 
5010000 
5010101 
5028206 
179894 
510680 
509711 - 
555747 
564792 
450590 
610215 
5149600 
650179 
5147800 
567115 


DESCRIPTION QTY 
RROLALOL “WIth CONNECION cisesess sccsniseinesecessicscsacenscedacessotssuesessanoabasdnactusalecasaenees 1 
Upper Mast support (Bell Casting) ...........cscssssssssessssseesrseesenssscesnseseeesenees 1 
Brake: HOuSIN  cisscisnssavsxaveensasneccevsanesussentsnnisnnsiessednaneanisusevicuscsountoueieresers 1 
Ball Bearings (Unit 1)... ccccssanssesnsesnepssnessanensheonsdaencoasssvessteessesssacsibvosnassenase 0 
Ball Bearings (Unit 2) sss cscsccccvievsvscesssvestesvencevesnescuncstecucccsctarsovsstersssuincenss 40 
Bearing Retainer (Unit 1) cosevessavesessnsevcavcsuvnnsnacaxesassvasssunesssvscenanceaversoencseveny 1 
Bearing Retainer (Unit 2): <...swassssrsepscaadtonsnceses shopesiteensuderasentosunbecessasishvacstys 1 
Casting, Brake Support yassorsvsissasvssvensscsssconsdectecsnesesnareescvebaersovenabecseseeesrestions 1 
Gar And: PINION spevasss ccssiversiesacieceasevineassuasaWinsiancveninssanenesevenvsmnaussdaetatonceiveny 3 
(Gear ANd:PINION ,coopsecsaoessnepssiboasnsenseensnssedvaqsenancsensesbuunhonsaesesehaeuabausnppeatensvensay 1 
Spacer, Small Gear sesccccsscossscscaveccecorsstaasssvansensnecsseacescotevssacscesseassnsssasstacstacst 1 
S Pacer, Large GEAL xc. svenssiceuvesh cascmentiniouns ousesioese panaeoteneosenbeestnesbeaseneaccusscestaseas 1 
WaAShel sssssssrcessssastozentscoteusrsnesseceiesserisusesase sven ieaetizstiadsctnneeaessseonsasasepisbccameaese 3 
Gear, Final Spur scsvensiescaassccessscccssnsvccspssnssacsesuteasstccsisecnsvanseveseessscsesssusevenetens 2 
BUSHING: GEA 55< ccnsancensgsstonensnannsnnssarsacnssvsnsseanscsheenndnassonsenasnensoensaepsnnssersticrs 1 
Gear, High-Strength Drive (Ring Gearl)..........-ceccessecceceesececcoce eesecesseceseveeens 1 
Base Casting and Gear Shaft Assembly..............:ceccsssssessesesceceeeeesseeeseeeeeeers 1 
Plate, Motor Mounting ..2..:..:ssis-ccissesascedesetasteiesticdevei ecco cca creas 1 
Motoar-and-Pinion.( brass) seissccsscevesessaceseveseesevsssccsontescodsstesesaeesssccaveeswea cents 1 
POtEN OMELET sciscsessnnse sechstesnsiotandueaineduksnonstsiesiticnnvannuininntoiosstiaioipmcsuneseoraransntins 1 
Solenoid: (Brake) 2 ewe 2s asieesuacien iinet eee 1 
Latch, Brake 5......:ccc<c..00..0soi0sess stoners aiceencire ance 1 
S prin es atch s..c02.2825sciscecosen sents pois dune ce scottesduratac ete tace deecuectesecotecies¥iyacteddeees 2 
Pins Meat Fives Jett ed rebecca eho an si nde acuta oi oben Madi ol eh Seah stag a ee 2 
Retainer, Latch: Pin. :x::sncassioritaetasmesaavocncaspaanitanceninieiinontexciendicieenie 2 
SPring, EXtENSiON sin avconcccsessenessentesnsgnscnineten canpcminieienvensesnsnnsepenshesaeonerenbanses: 2 
Links, COnnectin 2 sascsesstsesssisenss cparaeettrentnaeanaeniptaeas eesren een seea an NeT RS 2 
Pin,.Connecting Link 0s. csniecstensreteein eenalara tinier ee 1 
Washer; ‘Connectin g Link sssses cs sesetesapseesccorsiasnanaathcanveasansainsesopenachacenetstinens 1 
Wedge Brake -0..:05:.05 Skeet tla dese inalen Meet ied 1 
Support, Brake Wed Ge .<. cestessenssecseacecsabesseavsanedsasuieieaesthbicalevsiealsnaginssdaxesey’s 1 
Pin; Solenoid sicccs-svssasesestees watrestsccetes teas asstncce eet thal e area: 1 
Spacer; SOlen OIG w-sssssciscasceceveasseesedaasevadabe ssivesascseseseinie cess vesetaetadeescvetecnctesestorts 3 
Pat, ROAMING cicc.cscsucccasesiscistssuaenedasdaceocceacetcoshdseosoveasssesenasedaacvonsteceseskesdenssde 2 
Mounting plate, drilled... ett eeeseeseeeesceeceeceececesseneesssesecssnseseecaceessaceeee 1 
SCLEW, #6: X.3/8", LOEK seeswsceisccbbiastuceusnien te Stavtiss vate vewestusieccuteraseas exsestesl dese beveaes 2 
Bolt, 5/16-18 x 2", Hex Head, SS... eescssscsscesceceseseseecceceseecenseeececeeseneeees 6 
Nut, Hex, 5/16"-18, SS sscsesccscessevossapscavecemneaseuseisessaateaswetatexen ctestanesseagitece tere: 6 
Lockwasher, Split;.5/16",SS soi... cssssssscssispansennsssapnarenadenseessscumcaseonnssuemana: 6 
Strain telicef; Heyco a srccni esi iawitie Sittin acini eal wctceceetoes 1 
Cable 258103618 sieccssctecctea, Seatac sasaceshiaccidets Siicuries dh eateseciee poetieetoees A/R 
Bolt, Hex Head, 5/16"-18 x 1 5/8", SS oo... eeeeecsceeeescecessencesceecsncsecseseeseceees 6 
Receptacle AMP ..c.sirescsectrecnsectehet eacnien Sach oeeatea etek ote Sii ides bekshanactasa Msacnke 1 
Nut, Hex, 5/16"-18, SS «...:...sccsessseess ss svastnaicecincamanaesmaureyseacaarcas. 5 
Lockwashers'Splits1/4"sisccessszeseascs casedctuestselubenssedexscan cesses bust sdette va sconvdvereved 11 
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BOSS AND POTENTIOMETER ARM 
TURNED 90° FOR CLARITY 


RF BEADS OF ILLUSTRATION 
POTENTIOMETER 
MOTOR ASSEMBLY 
SPUR GEAR END-OF-ROTATION 
ASSEMBLY 


SWITCH ASSEMBLY 


RING GEAR 


104-105 
(unit 1) 


ils: J 


| my 
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104 -105 152 
(unit 2) 
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Figure 14 
Inside View of T2X Rotator 
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SATE 
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122-123 CEES 
153 SSS 
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133 
121 
129 
1S 
Ore 
123 / 
Nur 


og _123; ATTACH AFTER ITEM 1221S 
INSTALLED THROUGH ITEMS 129 
AND 120 (2 PLACES) 


Figure 15 
Brake Assembly Detail 
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ITEM 
NO. 


PART 
NO. 
650291 
5112300 
5112200 
5105600 
5104700 
5067000 
5113100 
556990 
5136401 
5009600 
567115 
120006001 
567135 
102720521 
5146110 
5031100 
5142210 
5137000 
5136900 
5149600 
5142400 
555747 
564792 
870598 
650181 
650180 
650293 
640077 
890014 


T2X Rotator Replacement Parts (Continued) 


DESCRIPTION QTY 

Contact: AMIR e550 sous states «264; saciitcataanbustosseueyanlulecestesesicccaosbentavetes ieee 
Flatwasher, 3/8” ....,-:..csceswcustestastecectanabiossspsainiestestiiitiadsieCcaiapseecdseapecenssseanses 3 
FARO ASSES SOE ca cata ection daca teac ce aa teat dpe tet aeends2 ace ouieaatenes 4 
Screw, Thread Cutting, #10-24 x 1/2" icssssssccessssscssssecesesecsesesscscssossecceeee 6 
Lockwasher, Internal/Extermal #8 ...........csssscsesssssssssesesscasssocsssesersecesessesseens 1 
SPADINA SEY Oise isch ial coud anh raed pea aes pr tudeeateoen nee a ceise Wes ct oven tae 1 
Nut, HEX; 46232 tosun ocr ie det aes esta le on cake ae! 2 
Tats Le 68 ee eden tcstitnc stactdasiay eater car alae ase edo inte 4 
CaS tin  HRC AIC SDD OM bcs cnsaaaeshintacssivietesamusaesteuanss vasebsoleiuie canteen ecient 1 
AE VAAN fg SS TLS ogc ssc seh ote Sesed cs os cuanto ta eeies Seed ghee tecineten soeaGin’ 2 
Lockwasher, Split, 1/4". ccsconsceccosesucassesenussesctieedaseinsnscinseereicdgSite msc 4 
Loekwasher, EXteriiall: 710 csscesisaseutesbitistiasteseanubsnessticie conn covabageaiaeesebacmattedes 2 
Lockwasher, Internal, #8 sgsgessevercsssscsaseennneonoarsncoresovevensysnrenvevennoneouavoniictaneoens 3 
Screw, 1/4"=20 % 30 1/4" ssscessss sous sssreiessemupesepeecacdeseanlnuieeialsneisanaicieateuea 4 
Assembly, End Of RGtAtion ::.,scsmepossansnasseembensmuencunssencinniasctiacishsoischedaxectisids 1 
Lug; SOlder wececssssuncssreawisassasscsestispieieatesierisieainseseniovtivesprrorsntneesasaconssnsanesens 2 
FIG ACCESS OI oes cin sa caecurs eacsercceeselatach civics canenaicdela te ale ee eetees 1 
PAI WiaS@ Cail pease cee tie he ath eels acd cesta tec 1 
1) 20) eles) oi Fe a8 00 sales ae ca a een er me a ee 2 
Bolt, Hex-Mead: SiiGes 185151 Be 08 Sesccssisesduartiveneentemctsemaaeae 6 
Bolt, Hex Head, 5/16"-18 x 31/2", SS vvcsscssssccsssecesesesesssecssececsseceseeses 1 
NDB Hex, S/16" S18 GS on speaininit, eaten ertie aera Us eee ccc oe 
Lock washer, Split:S/,16"):SS . :cssiwssseinactelesiscectenecacaecmaermatends-cazeanianes 11 
FRArtS Pac ke A ONNCG (DE Sess ee oo aadta toes aps cuesoeteceteaeme aan altloceveriecasis 1 
PRL SP PYM ed cgcasesta tenets ota eas tence woe) cooks eae cee rattan tanto 1 
FRE Ce PLAC SINC II sie yea etal gan eb mnasedapmesebicaes teenie Nlcatt 1 
CONIC. stcusauasacseecopumpriastcss6siivi GPR iesREsaiea denepcononennsoneomnureennaxesateseeices 8 
Plug: 8: DIN cas. sensonsntincmesiecucenticacvaiciecaeaisueiisbiiadsksiepipesi iaiebiseReaisceasie l 
Bemite Dead, Type id isiies os aseaved ache uilanscedeatael ontmwsavieeniesigiaeauniecee 4 
Grease, Special Kit (Quantity for one overhaul)..........c.scssessessecsececseeseesneeees 1 
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Figure 16 
T2X Rotator - Illustrated Parts Breakdown 
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Section 13. DCU-1 Control Unit Block Diagrams 
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+80 

2100 — Beieeemeese) 

os == ; —— snooe onven 

VDD —— — Hvesto 

= GAS PLASMA 
— 
ROTARY ENCODER 
DATA S | 
DATA? Se Soverse 7 ee | 
OATAS 
——— eee PUSH BUTTON 

LL ——————— MPU ee ee 
clock 

Bare EY 
a PI 

GO: 16C57 
XTAL 
18M432 
Figure 17 
Front Panel PCB 
PCB 
POWER, 
GUPPLY 
XTAL 
16M422 
FUSE 
SS 
ac 
NAINS 
Unt 
Rhe232 


OPTOIGOLATORS 
MOCS169 (3) 
MOC2082 (1) 


Figure 18 
Control PCB and External Components 
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ANODE SUPPLY +60 
CATHODE DRIVER -t00V 
CATHODE SUPPLY -105V 
voD 


COMMON VS6 


Section 14. DCU-1 Control Unit Replacement Parts List 


(710054) 
105632051 
150078 
150624-3 
171131 
350979 
450431 
(450403) 
450433 
450614 
470677 
46002 RD 
47138P2 
500157 
500326 
5022500 
506325 
5086100 
(5079800) 
5112400 
5113100 
5141100 
5141200 
5151501 
5152700 
520057 
53432116 
53433015 
550029 
554071 
556960 
567110 
567120 
567125 
640076 
640084 
640085 
810138 
51401-031 


Description 


DEU=st Assembly 120° V ssa ae ices eersee hates aeeretirnarisne ivi cccie nities 
DCU-1 Assembly, 220 V 


Label, "TELEX" 


Knb-cap vices. cdi hec en eee A Ae ee ee Se 
Wing nut, 1/4°-20 .....c.c.sssscteneacameatcnsnctanccvivecacistsstenscaeawescssstavessseteaes 
INUt= LO=24 Nex s, ccascauspdabniacenastonassGacansosnervacsanas deseo seesevesouiseiacasneozence 
Nutt, 1/4°-20; Nex. isc.ccsccessiscceseoseesseedeubaatbepeenem ieaumeupaatpanncaseebeaiarenedes 
Leoek washer; .3/4") inte rial ccc e2sciceconsscectetecs vxzvalensdacssdver es ocase veeusoeess 
Flat washer, 1/4" oooo......ccccceseecccceseesscseceecccaeeeecsececeessececensecereesereneacees 
Lockwasher, No. 10, internal :......2.:.::<:siusisspesessseracessiepeasasbensausnemiees 
Socket, 8 pin (Part of 870849 Wire Assembly) ...........sssseeseseseeeeseeee 
Cable Assembly, 10 wire, 7 inch ...........cesceeseecceeeeeeeeeceeeecenceceneneetes 
Cable Assembly, 6 wire, 7 inch .........cssscsseeceseeseseesesensesseeseseseeseees 
Key: pad:3: Button ivcetiovnisetterecrviiaventsecverweedaeeteneieraanrcnaans 


Screw, 4-40 x 1/4", socket head 
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Fuse 3 Amp 3 AG (120 VAC) uu... csseseccsscesceaceecessesenseseeesseeetecenenaes 
Fuse 1 AMP 5S x 20 mm (220 VAC)... cssscsssssssresrsesssesnsererseneeenies 
Fuse Holder (120 VAC)...........sscssssesrsscssessceesecersesenseessensceeseesseensceoees 
Fuse Holder 5/20 mm (220 VAC)........cccsusssscsscsrsssssucesescceseceseenseeeaees 
023.2: S/ 1G SCTE W .ciasisceczecnrecerdsceetiscs Giver adiatinwiecsacacsribclancatens tone catas 
Frontioverlay; printed vacc. .c.dcciccsacisccsstsscsuscivesecceanedei sv evsssctieqpagennvetsbnbad 
SPACEn TAN Sf OMEN ASSY > viescassescevcsecvesesg ovciesedvnnestebecvsed deteasvesteesdeeecs 
Clips Capacitors: visite ssttaneeecia ian Weed dee 
Strain Relief (120 VAC) .......c:..cscossssscavsssssstscedsessstuesnsccesseastesncseteteis 
Strain Reli€f:(220 VAC) scpsnsusssssonceanrsesesurvevenssuarenevenersdaccenensverrontecte 
Hole plug (110 VAC only ) 0.00... .eeecscecseseeneesseseesesneeesareesseeesenenees 
Filter Display, printed iscc.ccsieccd csc szetede vnc ciss ec centestescsecconssaiersieaeeees 
Backing plate, Switch 00.0... secesseesceseeseeeeeeeeceneesseeneeeeseaesecesseneseneeses 
Connector 2: Pins Ted os seven rete aese corsa aes ond creat Muara tesddeaeatede senses: 
CONtACE, COMME CIOL iv cicsscesied cc eossaees deeense ves teesdsavecstaveteeco sees aia 
SCTE Wy O22 49 2) Cecccecsecesesace ist sees sesgoead onpesussurenqapspavangaseraaseephtneseasyon® 
Screws 4-405 5/16! css ccsens oe eset een Geeta hae 
Terminal, Solder ................:.:.c:ssssessesssscccsssssnccecacnrccecessnscseessscsscenarecees 
SCLEW,; LAE DO SLO secsictssse oeete uuseg uae ds kohe watch aoa Soe 
Power Cord (120 VAC) ...ccccsesesecsesscesseatnansasmeananasianiaonennassontevaccavesss 
PowérCord (220° VAC) «x. scxssienccaccaccansnsensnepsninereptapsdehersagacpnancdencesasines 
Plat: Washer. 128 2D i ececdich iret ttenesavececeest oasis. tecdceectoassoceeteeeatan sce 
Nut, 6-32, NOX scncccvnsnsceassusrscavvcuncssnsnasaswsweurn vanes enonsacceasneassssueneacesencuse 
Rotator Housing, Top COVEL............scccsecsseseesceeseereseseescscseseesaeacenese 
Rotator Housing, DOttOM COVEL..........cscssccssecssssscseccesnerseseesenateesetenons 
Capacitor'130-156: MED -scsecdessscissstnsvieevathevesetattoncvnnentieneieenes 
Bumper (rubber feet) sccecsocia cecciacetieeicstigeraceerienidice wiapecvnvensusiess 
Screw; 6-32 %:3/8", (DlaCk) visccsssccrevesssnsscctesvsasesiectseseuesersuanvasavectenseues 


sive 4 


ore 1 


DCU-1 Control Unit Replacement Parts List (continued) 


Item Part 
No. No. Description Qty 
870806 Transformer Assembly, (120 VAC)....ssesesssssssssessssssssssssssssesssssesseecceeeseseses,., 1 
1073501 Transformer Assembly, (220 VAC)...csscssssssssssesesssessssssessssssssstsesseeseeeeececce. 1 
870807 PCB Assembly, front panel...........sccsssssssessssssssssssssssesessssssssssseseeeeseeeeeeccc...., 1 
870808 CB ASSCIIDLY, CONG cigeteanieilnacaiciieeacer sa secnaeen 1 
8800102114 Connector D, 9 pin, male (Part of 870848 Wire ASSEMDLY)......cceseesesseseeeee I 
8800102132 Connector D, 9 pin, female (Part of 870848 Wire Assembly).........ccccccseseee I 
8800102463 Hardware:, D: Connect trunsumnsomniiacmmacisiauineeeeseseeta so 2 
880394 Chassis, ASS nia LY i2.sace- sass cts eaoceuenvircagpemenannoniancedincaseenenstonie l 
Section 15. Parts-Pack Parts List 
Accessory Kit PN 5142210 
Item Part 
No. No. |, Description Qty 
147 110820035 gg Ue S82: ye Sener ane re 5 
144 5011500 Mast Clamp .aresossasssevanisssveseshtcts0isibatsconeeonusonessatenervonmewsonsiesisstccosuaitecisaas 1 
145 5038200 WEY ta ON tonalite ace rae tose ae 3 
145 5050200 BSIiMESVAlS Mito lirtopermeersat restate asa os cectcstea seas oc oeccopapetaaep emuenseeseempaneeecon 4 
148 554099 TIA RU OX A Gaeta cite csecsae seit vce enc ste 5 
149 561177 Ty SPM OC WSR Ee cceceinss ts amie ee eretcctemr ne ee ee 9 
Connector Parts Pack PN 870598 
Item Part 
No, No. Description Qty 
176 650181 PGB ys POIMD aso: oecroce ce ot peared 1 
177 650180 Shelf ANUP iss secre ten eash ntoninsncien aneincesoniesslmertcnenacpemecten sc. 1 
178 650293 Contact, socket ssaussesconncnascesasesinsssigesasiseenennsenpeeenentneansasennsiecvsussescostesiostotacos, 8 
179 640077 BPN 5 BN isa eae cons yeti yd aoeaceaharneei ta ne 1 
DCU-1 Parts Pack, 120V, 870805 
Item Part 
No. No. Description Qty 
1034403 Fuse, 3 AMP, 3 A Gisemunssssscewstspeisosssssctbeisisotereeonaenmoncameerecrsameasesncisecsine 2 
640077 PPV © PN these att enecaeianiepbeaacalcataslediatibes oe acs ce 1 
870844 DCU Termination Assembly ........s.sssscssssssssssssessssserssssvesessssssssoveceeeeeeeseccc.., 1 
DCU-1 Parts Pack, 220V, 870843 
Item Part 
No. No. Description Qty 
710053 Fuse, 1 AMP, 5 x 20 mitt rsrensssapscemensrasiinoncsunsesstitovcsimeaiaiiscGecise 2 
640077 PIU, 8 Pith. ..scssasersessessorans:sas AQiaaeiatnsersemmmmnnmninaremnesisatexvanecseagsecasaensees 1 
870844 DCU Termination Assembly (plu 8) vaxaransyarepissitasssintesnetnerensvenvemncvaciandcessiacesx 1 
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hy-gaine LIMITED WARRANTY 


hy-gain Warrants to the original owner of this product, if manufactured by hy-gain and .. . 
purchased from an authorized dealer or directly from hy-gain to be free from defects in 
material and workmanship for a period of 12 months for rotator products and 24 months 
for antenna products from date of purchase provided the following terms of this warranty 


1, 


‘are satisfied. 


The purchaser must retain the dated proof-of-purchase (bill of sale, canceled check, 
credit card or money order receipt, etc.) describing the product to establish the validity 
of the warranty claim and submit the original or machine reproduction of such proof- 
of-purchase to hy-gain at the time of wartanty service. hy-gain shall have the 
discretion to deny wattanty without dated proof-of-purchase. Any evidence of 
alteration, erasure, or forgery shall be cause to void any and all warranty terms 
immediately. 


, hy-gain agrees to repair or replace at hy-gain’s option without charge to the original 


owner any defective product under warranty, provided the product is returned postage 
prepaid to Ay-gain with a personal check, cashiers check, or money order for $8.00 
covering postage and handling. 


. Under no circumstances is hy-gain liable for consequential damages to person or 


property by the use of any hy-gain products. 


. Out-of-warranty Service: hy-gain will repair any out-of-warranty product provided 


the unit is shipped prepaid. All repaired units will be shipped COD to the owner. 
Repair charges will be added to the COD fee unless other arrangements are made. 


, This warranty is given in lieu of any other warranty expressed or implied. 


. hy-gain reserves the right to make changes or improvements in design or manufacture 


without incurring any obligation to install such changes upon any of the products 
previously manufactured. 


_ All hy-gain products to be serviced in-warranty or out-of-warranty should be 


addressed to Ay-gain, 308 Industrial Park Road, Starkville, 


Mississippi 39759, USA and aust be accompanied by a letter describing the 
problem in detail along with a copy of your dated proof-of-purchase. 


. This warranty gives you specific rights, and you may also have other rights which vary 


from state to state. 


CLEARANCE HOLES TO BE 11/32" 


11/32 


Tower Drilling Template 


This information is believed correct, but no warranty is given or implied and 
no liability is assumed by Hy-Gain as to its accuracy or completeness. Changes 
may be made from time to time so that the user should verify all factors that 
may be critical. This information is not to be construed as authorizing or 
advising use of any patented invention. 


as 


@ 


hy-gain. 


308 Industrial Park Rd. 
Starkville, MS. 39759 USA 
PH: 662-323-9538 FAX: 662-323-6551 


